Oxidative modification of low-density lipoprotein by human polymorphonuclear leucocytes to a form recognised by the lipoprotein scavenger pathway.
The oxidative modification of low-density lipoprotein (LDL) results in the formation of cytotoxic and chemotactic lipids which are thought to be of importance in the development of atherosclerotic lesions. In the present study we show that polymorphonuclear leucocytes (PMNs) can modify LDL to a form which is rapidly incorporated by macrophages via a scavenger receptor pathway. Incubation of 125I-labelled LDL with PMNs in Ham's F-10 medium resulted in oxidation as shown by the appearance of thiobarbituric acid-reactive substances, increased electrophoretic mobility of the LDL and increased degradation of the LDL by mouse peritoneal macrophages. The presence of the anti-oxidant butylated hydroxytoluene or the metal ion chelator, EDTA inhibited the PMN-mediated modification. The degradation of 125I-labelled PMN modified LDL by macrophages was competitively inhibited by unlabelled copper-oxidised LDL but not by native LDL, indicating that the degradation was mediated by the scavenger receptor. The oxidative modification of LDL by PMNs could be of pathophysiological importance in inflammation and in the accelerated atherosclerosis seen following cardiac reperfusion injury.